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m 2 iSim ^ #H33\5 1 L r mm i . iisMOv ^° 9 - > c 
[f**TB3] _hitl[a^*^— fii, YAGb-f-vjm2 

>i;SO. 7-1. 2^imTvt>^->C.h^1fiat-r-Si»^]l6 

-f x^m^^mw^■t^^T ^ xfrn^mmmmTh-^ 

±157 1 ^ ^ ^mxmti!,itzmm^om}iim^-^ 
ip?T$it§^{f;f#±-©jfm> *fi7: . 

[uWM9] ^L^tyaVr ^^99m\i. 
C 0 0 0 1 ] 



X h imffi , n^^ixfz^T' i x^wm&w^cth^n' 
A X 9 \m<^)mmM\,zmt7^ . 

[0002] 

ivm<nim'i 3er-f x7j±, mmm^^^^^^ y 

[ 0 0 0 3 3 ^ c?:) i 3 ^^-f ■ '{X9 \.zii \ >T M. , 

jSi(, iX:^' >7^•-^^^, >-r , ^mz \^i}*hmmz'^mif^ 
[0004] -izx\ mL\t. f}y7.wmzm3t>mm 

Xh ^y^h h Vx Y arM^ t . CI c^) 7 h L- > x h {; 

r3ti; J: hm^^'^-yx'mmn^.zn^ \^tzmm: 

HML . ::iX^igftL 7 ;f h U >X h(CDnfl''N°:^'->'S- 

>x ]-m^fj'i'>mMm<^.)^&iz^ -ox^mmm-Uz^M^ 

IHfly\°^'-><7)|n¥Sr^f(,», ztli:X9y^^-t IX L 

X^^6,. 

[000 5] ^-r, mtim^mmmum. 

<z):ffy xsmmiiz^i^mmyt&i y^h v >x h ^x. t- 

y^-hizX*)i^~-lzmi6l, mmo. l-O. 2um 

OI. y x hii^ffM-tS. Zcr):^-yxnmi\s\^ 

•CffeJiTr^i)Sil//3 5 0-4 6 0 nrnmSf^^A r ( ^ Tf 

m-mzmtx^y ■ .^7$-i±Tx*: y ha^){csg.*^ifo 

9> ^<—t LTi/».2>. 

[ 0 0 0 6 3 3tT" -f X :?Xfl^{4, ±iex^' > / -i-cou r 

fzmtumimzx ^±M.iznm$ixz^ . 

[ 0 0 0 7 ] c c^>:Jc^ ^ X ? izmm^ix7^mm^mii . 

inMtCftV >3?eT-b' v MKv^{i::/^l--7'Srie#*T"# 

(ci:-.-r?*yE:$iL^.., ■t^;b*>. 7t-r' ^7.7(;iEII:§iL 
r^'ffffg'#ffli4, 7 ^ I- 1. > X M1^.2^— r'TfelcJ; imic 

[ 0 0 0 <s ] mm, M;^ixo«ffl7^'i^'.^/if7-5f7'> 

X7 (DVD-ROM) (2fcV>-Cii, X > 

^t /l-SO. Aum, hy-^9\^-^^0. 74umcP) 

b'"/ hW/xj^i ^ivmzwm^ixxio ") , ::(7)X:J'> 

'^-i^mtixim^iifzmn 1 2 c mc?)^^^^ x9 

[0009] Cc'JT^'i^^^/l K'T^'itr X7i^>E3t(C{4- 
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! ( 3 ) 0 0 1 



195791 (P2001-195791A) 



mtl£^M4 1 3 nm<7)K r (^it>) L-— ^T&sffll^^, 

[0 0 10] P = K (NA A ) • • • ( 1 ) 

hO!#tttcCi!<#L. j1S?0. 8-0. 9<r>m^hh. ) 

[00 111 L/cZ/oT, 7^v'i5';Ub'7-'5t7-'>f X:?c7)i^ 

it ( 1 ) ffiiC, A = 4 1 3 run. NA=0 . 
9, K = 0. 9 itT^-t 7^ m.m.^°'yhM:P^^O. 3 

0 . 4 Mm^mm^ith Ztk^^. 
[00 12] 

[^BfJjS^^P^^Li-^t^'&igM] t^^X\ ia*«ffil8 

{CiE^ ^ fzmzli , ft® t 'v b 0 . 2 2 ITU b 
^ t .y 0 . 4 1 m ^ T'ifcfflfL-r 

[0013] ^i')J; d^-iat^^^Sf tv h^ffM-r^-)/:: 
St ( 1 ) J; ifi^^^Rt'JMiS 

-MfLi; *ftll- >'X£?)riflPi1tN AiOli±ft;0'5Ri8^^:>fa. . • 
L*>t^A*^.. i>f!f%L->Xc7)^PStNAti. Ui^XiOS 

mUf. jgfi2 5 0nmcOji^^'|.|ilP— rSrfflv^/:: 
it^tcW. i^M 1 ) {cJ;0K = O. 8&ftA^"Si:. « 

*ii f •/ h * P ti 0 . 2 3 n m ht^h ... 

[00 14] tfc. <rc)J;-5^«^Jtcot'-y mi< 
#iti L tz t % (c R. F mm(^>r > y A h \) iM ^ $ < ^ 0 , 

■t^, ifz^i-^x. mimmnM^^'t-^ IX . mz 
[00151 ^zx\ mmi. mmmm^mwt7^:f}m 

fcLT, f5IJi.{i'h7'v ^'b°<:/f-l . 6juincr>r<:^~>^ 
n^L . mp-^9-yiZ^m'fcb L-Ci^^6 3 3 n mCT) 
II e - N e ^rflSJ^ L t , -ri?)M3*//^c7)S iSji S-ii 



ixv^tz. 

[00161 t*»L=5r5&>'^. 4-f=^<?)$ (>ts:h^^mnz 

nm-tiAzii., m.mc:'-y-^mxw^-¥'7fXM , ^t-^tch 

[0017] L/cj&io-C, ±jtL/:;«^*c7):S 

m^z^^x^m^tttz %>(nx'ib 0 , 3Kt X i^sco t 

•V vRv^/xi,t7)i~y'<nm^^'mmmz%m-th z t 

[0018] 

XM^n'^-y^mm-h^^ < y^'^mm.ay'^-Hmz 
iiv^x. JKt^op^t; y^vv =j7. V m\izn L xw^v— 

ft S IllJ/f3tco^^;l. tcSo'i >TJlftxm$r*$T 5 it ^ 

[0019] if.%mz\%h^'r < y.yw&o-^wM'nm 

m\XM.. #H37ti; LTHf^U— tfi');^2ffillsl?*$:ffli'^ 
[0020] *?gBJ{Cf^^^3ter ^ X ?'K^f')fim^S 

y^h v^-x hmTfmmxco±mmmi6^mmyc^mtii 
a Lfz^myt(r)mtiimn^mzmtiim^co]^oist^M 

tiimiz& txmimmm^T ^^hmim±mm^t 

[002 1 ] *f|Hi1(Cf^^3tx r X^J^«£7.)iIfS^® 

x.7mm)yyi- ]- ui-'x hmnmmx'c:^±mmM:c7M 
m^^mm^^y t hr' ^ 9mb±iiy ^ hr' ^ 

9 .^g-R-t-f^m vi-zm\ff'ft<nm.'^\t^^ixxzm^\t^o)v 
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: ( 4 ) 0 0 1- 1 9 5 7 9 1 ( P 2 0 0 1 - 1 9 5 7 9 1 A ) 



[0022] 

[ 0 0 2 3 1 i^. m^'4X^^M&cr>mmjMi:mm-t 

^ft^m\^m+vc7)iamiziiv^x^~^ > ^*sfi^; 

'ififfi Lfzim-iHimiz, m i j; -) ^xMiemwizx o 

X 5r L- > X h 1 1^ ^ , 

[0 0 2 6] mz. xmmmimmmLfzmcr)^. 

m{zmmcr>Tfl:^ umimt:i^izWr(5l . V-Jx her> 
[ 0 0 2 7 ] 01 tciTyxp— r$-tf ■■/ hm/f^'v~:/.f^ 

tii, fl6fil52;^;>'o^Ji$n^?^^^3 5 I'nmcT) 

It, ^l/^(i$^>tcMlft;^i02 6 6 nmc7){,^':), mtif. 
Y A G If 1^4 «PkSr*?38i(cfBv >^ ^ h ^ . . 

^LT. m^v>x4.bLxmnwL0. 9(7)1, >x^m 

9, h5-v7b°'yf-0. 4//m^jK, ^MhT yh^ftO. 
[00 28] ^<T)iM-^j:if^^.t L T{i , u~~tf.n-y- 

> A ( A p c ) 5 izmn.ic'^m-r ( e o m ) 

6 , «.Ttt— AXTU 9 (PBS) 7 , V —'fCO'^m 
I^Z^W^^mT- ( AOM ) 8 , 7yi7XJS!S±^s.c7)l. 

FflV A O M 8 IZ U—firMic-fh tzmzM^i- > X 1 



^X/N-y Ktc{±, t'— Axdf X/^°> KfflDflfll- > X 1 4 

[ 0 0 2 9 ] 0 1 V >-C, iiH* P-^f >^)»^> W OMli 
7-1 l4-C{Jlil?g$it/v:*!¥5£S±tc:iEK§*i-Cfc 

0, -c>I?'j^6:5tOm-7tP > X4 , h'— AXJf XyN°> r9 
?f<7):)t^^^{4. 1- >-X MM®fO¥fS:^I*ItC^ti)t 
'^m^^i—yni8±lzmS.$ixX^^^>. tfz. Vi/ 
X 1 td, ®lllte«a-CllIte-t-S.I2S^ L >XT- 

[0030] ^tz, m^l^>Xcr>MA^Wm:^'^X!^M 
±lZ-^^-thfzlst>iZ. :f-hy^-yfjX (J?AT. AF 

6. AFjt^mtlXii. mtii, jg«6 8 0nm<7)^ti 

tf(LD) 2 2Srfflt,^?^^^W::f;3*:SrSl^-CJ^ 
0 , 8 0 n mCf)U—'^(^MmuyXl,zi:i>M^>S: 

iSS3 5 1 nmCOL-— ^?''tO^„>Sffit— Sfc^-t^-, P>'Xh 
JHESH-C-KW^fLmTtW > X*ii LT M-J T # fcX.-K 
•V h ^ X;f« y ( PSD) 1 9 ±w5^-r 

S „ jS;R6 8 0 n rn<7)^— tr{4»3tl, > Xc?):)^ 

>XhmM^m±.iZtii^Xi^M:3 5 1 nmcr)l,—fc^,)M 

Afj^i'>'^mixrz{mjzm}^,i:mii't^ zt^zx^). u 
'J.X hm's^mmcDim±x'cr)mj^Mti^(^<7)^is.^m^ e 

8 0 nmc7)b— 9^'c7)^'f7XMIE^Bi±TV)^(i>: IXtk 
ta-t^, ^ LT. ^iximxzcoWJmzJi: D P SD 1 9 
±X-i ooi§Ws.^zisu±lxmiii'th. zcyXd^zLX 

P SD 1 9±T'OX,-lf y hcTJiaSS-l^mL. l- i-'X 
ffiaffi*\*.;A;fiStC-i5C L 7^-: t S <7)i)g^ 6 8 0 n m c^) U 
-- »f 0 TfeX >y h fig*^ A. O^isL Sr 7 f - XiHI& 
L-C. ft7\:b>X^±Tt-??»l$ii:-g>T^^AX- 
^tC7 >f-bv<.y^ LT^;^-ti:TAF-»f-.tCi!jf1;2:tf 
oZklZj: >:), iS*3 5 1 nrntf'JL.— r^^tU >'Xh 

P B S 2 0 &yf A 4 ( QWP ) 2 1 i±. 

8 0 n m(r>u-^<7)^Mtm^t ^^^mmiz-^m-t^tz 

i^(r)m±^-T tlxm\^X^^h. tfz. z ix h 0-)^^^: 

[003 1 ] WJiWj; :j=5rm)j!ti^>E3feiS«{c ct OlM^r 
t' <y ]- S.y i^-VL — 7V ^° ^ — yij^m $ t U v'X h f^S 

i7;)t° 'y b Ru:y')i—y'r^9—>t)^imM^ixtzm'^>^mi 

Tfi-f} V Mimx-mm-t^ t . v vx. vKzii\ ^x v-^ 

mmA^ixfz%'itism\ f: ^mmmzm'mL . t='y h , 
^v^\tX)v-X(7m€xW^^v>'7.vwMij,zm^^t\. 

[0032] >z:LhX\ ^^M-yxhti, im^nvf} 
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[00 3 3] mmi. mim±c^Mmijmt ix . mi 

{f 1 . 6 /< III (7) h ^ v ^ t •:/ -^(7)^ •>/ h , ^ L < {i 

— — > t^^6 3 3 n inc7)H e - N e i- —-^^:^' 

c7)f y <{iX'l-7-(ci:^|IIiif:^;^)iB)iS(;§a 

1 9= 1 - 2 (W/P) (1 -W/P) 

[00 3 5] 

I 1 = 4 (W/P) ' s i n c ' (W/ 

[003G] 

A = P 8 i n 0 

[ 0 0 3 7 ] 7 h 1. v-X dJi. 

m±-ti,.-. z(^)y}v-^y'Wi\N„):.. mttm^iih^^ 
1 1 / 1 0 ^MzmLi-zm!^xwm<^m 
[0038] L t , u h . < 

il- y cry h 9 >y .^^ br -y ^commmzMm L . + h 
[ 0 0 3 9 1 ^^-C. *?&BgtCfct^T{±, LT 

in* u — »f ioi^ 2 j^finis ^ s t ■> s . * am L T V > 

■r^Zt^i^mTh^^. '^<7)3ta6. LTBIfrl. 
.kmizm±1^-^^ Ztf^Tt^ . -rtj:hfMtn^(7)ih:^i 

T J-i . Y A Ct L- — fay'm 2 alliliS ( 5 3 2 n m ) 
^ , V O4 V -H^-com 2 iSfiiS ( WL^ 5 3 2 n 111 ) ^ 

[ 0 0 4 0 ] ^>:f: , z<r>%=T AX^m-mmin^ii^o^- 
ft#:f?i) Sr f9i] t if H 2c7)7o-^-v-f T-^^^HR-Cff 



5 ) 0 0 1 - 1 9 5 7 9 1 ( P 2 0 0 1 - 1 9 5 7 9 1 A ) 

»:iHHff^5SKSr 1 0 . m 1 ^dom^^^ i , hi-s t , 

^^i^>(?>f4{±. Tiew ( 1 ) -^mf ( 2 ) ^xm.^iL 

ZZ.X\ F'ii:, 7')V—y'ayVy'>9'C->-^^^ W 
ii. iimi-J;ymSixl>^';l^-7'IISr, d{±, 9')V~ 
k<4. He-NeU— r<7)M*A (633n 

m) y-ln^o^Vc. -t^-i^*>2 7r dSr-^-t,. i/::. ^ 

( 3 ) ^X^^ixh. 

[0034] 

[S41] 

[l-cos(kd)] (1) 
[St2] 

} s i (k d) (2) 

[Its] 

(3) 

■f-S Xt" -y TS 1 1 , Xt^ -v T S 1 1 TOmSJ L Ttrffl 

ti)tEl;tTitt?ra^^±§-t+-&X7^"/7° 1 2 t-fiML- 

i^ii^wt-jc 1: xmrnmoMk-mm-th x^ -y 7- 1 
3^iiPMo:^ffiT*^, 

[ 0 0 4 1 ] afef' >f X ^J^Sc7)MJt{2t3V >T {±, 

\,z V i^x h wM^zM I X mm i: mwi- ^ i <^mfaM 
^i.zimAm.i'^-^-'r^fz^, i-r, xt^ v7'sio 

Xmm^cr)V^iV1^\i!,^'il'.> . ZZX\ Vi^XhWMl 

mxmm. 1 a±(;7 ^ i^^x 1 b ^mm- 

i 'J t-7 :r hi^ i/x Ig3e*»'^fi5i^3tt 

o:>x-hh. 

[0042] ^L-rffi5l^Six'3'^.fe-i>t°-y h-^^^'-X:: 

*r Lx^wmz^m&^wz^ti, t^z^ u-^^-^- 

y 2 3 ^> ffilt ^ ix h ^ ^ aigfl 0 . 5 rn Tfi {Z 

L -c ±ia t° ■/ h y ^ ^ - > M« p s 7 ^ h V X 
izmmi-h . 

[0043] ^i?) t & <7:)U >'X hlWM ^ izmf&^ixz> b° 

izx^^mm^tixu. msiz^^-txoiz. pjr'^c^^nfi 
T^ii'Vixmoi!K<^mm± i^. mi '^.(^mmyu ix. m 
2ixcMirx^iz. ■ ■ ■ ■ bm<xc.mimmmi^ix 

[0044] Z.ixi-MWMt. IIl4tC^<-rJ; 350 
\%<^ims\it 1 0 1-*^ L T 1- >- x. h )1S 1 i^)g::^r&] , -r ^t- 
h% V y -y 9^\lnT, t hy-^ 9lzm-jfz1i\^. ■^"'^^'iy 
*>3t7^"-f X^?(~i5(+-& i^'x> v--v/l*(6lT,,n tfc 

^tix'ttxiam^ii^ , V >'x b 1 (^yms^iz^m^ 

ill> Ullf it 1 , 0) P^/K4 , h 7 -y ^ h° -y P t:: ISt? 

L Jt^i 'mjjiomm.x^y v Mnz '^-n ^ixh , ^ , 
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: ( 6 ) 0 (D 1 - 1 9 5 7 9 1 ( P 2 0 0 1 - 1 9 5 7 9 1 A ) 



« . ^ > X h ilSwf5*-[^ mit IIllff3K I r ^'^^ 
[0045] h >r ^-C', OIOJ: 3 1 

t . ^1i\«-\(nmtfxmi. 1 0 - 1 1 1 - In '^'^'C-^ 
5lc*-t7;r hX'fT-^:5'^2 bcr>y it Vn" ^ ^ 2 

[ 0 0 4 6 ] -Xt^ -y rs 1 1 Tii:. Z<^)l''<.)imtizm 
O'S U^flitiMiH^^ o U^fl^ I r 1 / 1 0 . (In 

ftcHSt'JPflS^i: i xm^ixh . U^7l.it ( In + I ti ) 

[0047] mz . .XT- T s 1 2 -cii , m&m^^w 
ii-.-t6-/}-sfj^cr)fmino ... zcommizii, y.^-yys 
1 1 xw-tt, ifz L- ^/ittt mmw-±^mizio tt i> E)f jE^o 

fz (NoO) X-f-vTS 1 OtM-fCfSttSrSiM 

[ 0 0 4 8 ] Xt" y r S 1 3 Tti, 3llt«!lHi<7)f?±3&J^T 

[0 04 9] t/c, *^H;3t::J:5v>TI.±, 
-y^mihm^iZii, ^^-■>^9-> C7) h 9 -y tr -y 

'mc\,z'kh^xvk%'^hzbifix'%h.: -r^*^*>, 
^1 1 omm^^M'^m&^itn^^^hzb^^sim 



(cKlt ^Zb fj^X Bh. ^fz. "t-? V - > tlStt ^ ^' 
5 -7 s';? _ J. ^ .y ^ b- -f-ii. . #Ha3t<7)-ig^cj£:. t 

•CO. 7-]. 2umb-^-^^Zb:fjmtl^K 
[00 5 0] ttz^ *^HH('*3V»T«i;. mifficU^ili: 
f^ffiL , IJilf;?aS^ff±-ri>:O*Sj'j'C^)*'M{:lfS2iX0f)t 
Tt^ffli^Ttftvv, |g2J*:igSHt{±, #B^S:fti3*-tl. 

i: - ms-^0)imbcr,mA.^^h-±lzX 'rf#^:,ix^rV^*a^ 

L/illO»:lHH>f3ttlll}^EH>f:)fe{Ct)nx., m2<J:!Hliff.)i[: 

[0051] zc^ym^izii. m2ix.mtfim±. ±iet pi 

-S. ^2Jj^IlIJ)f3t{i- XT--yTl 0£C*5l,>r. :7^hT 
■i'r^if'2bcxmtii^h. 7ir h'f <^772bc 

[0052] ^ LT , 'v y 1 1 T-, cou •<;tS:fL: 

In- <Ir2+It2) ' (In ItiXi- X>y^>^^ 

MtcP^f-^ ftmMcoM*^ i: LT»m-^-|> (1,2 + 
I ) / ( 1 ,1 + I t,i ) {i, x.y ^yy^ixxv^h^i^z 

Wf -^ffifg^lSftfCW^^. \.fzif->X, ±j*L7-cSI0 
i}s:ig|»f^>:|glJ^lHHJf3ti;i?)K/I.Jti:, Ill<>:llll)f3^ 

bm2\'Fmn'^b<7:>\^^)V)^Lb^mi^\>z%'i^,-thZb\z 
J; 'J T X .y ^ > yo^nfi. ^'^t^hZ-m^hZb iJ^X % h - 

[00 5 3] zomiT A y '7w^oMi9^m.<?^-mLn 

[0054] ^ X ?M®i7)ji(t^g{i, m^m^(^) 
v=jy hm^nz^m^Mb ixmtifY AGu—^c) 
m 2 sjiiis ^ ddst-r i. y a g u— ^--m 2 siiis^ * - 7' 

±Xvmiffic^mtii^-^y^hT4'r7 7^26b. Z 
<7} 7 ^ b X < T- 2 6 -C-<7)^^,aifS-t*»A.t^tiJfi^ -^7) 

K;lit*^ai^-S K/l.ltirai^2 7 h , ZCOUKfl 

tmmm 2 7 *>^>i7)m*fi#t:iE txmmmm^mT § 

itl>TM(tff±f|IJW-r^TIftffiJ:$lJfJPSP2 8 b *fi.t 
[ 0 0 5 5 ] .TtT^' X :?)SilfOigi1i-^Stcffiffl-rS#B?. 

itii.. mMi^ixfci^mimmt>zX'^xi^m^ix''^':ih 
s f y b . mi<ii.i^'i~yizx 0 mtf ^® i ^Mhfz 

Mzmm-r^^'i^cr^xh"). ^mnizioi-^xii. mt^u- 
•^cfym2mmi&i:iimi . mtii. yagp— r^2i« 

[0 0 5 6 ] mm^^zJ:. *:)mm^tltzmiffytf}\ ^n-r 
ix 7 ^ b -f ' ^ -r 7 7W>26 iziM-k § ix h . m^mm 0 
;>:^jn%ir52i);c7)i!nt)fiti-<:-S:t^ai-t-i). wc?>7:r b?^-^ 
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x^^iP26ii. moixmmytu^ mi<mmytu^ 

'fity * h -r' -f -r 2 6 a, ; 2 6 t> , 2 6c T-ffiHltS 
[00 57] i^'<.;H:b»tti3E2 7{i, 7:^- hT^'^T^^^- 

gi5 2 6 T-i^ai ifzitM.\,z.m-^ < n&mj^^i-mm tfz 

itmiti §52 7 -C-ti , 2 u ^/l. it » ffi L T i li n 

2 o<7j V ^/l. Jt 1 1 1 / 1 0 i: 1 12 . / I r 1 1 ^ ^i-ri-t 
K/Uit»:ttilHll&2 7 a t l-'^/l.-k»ailHlK2 7 b tT' 

[00 58] ^fa. hy-y^yf(^ti}'y>^'x.y>^-ii1j 

mE-imm^7}v- y''^,^<7^%^amm.^\%.mht^%^ 
^mv^tz v^)v)ici:nmz-m^xmm<rM^^^i-.^'^ 

[0 0 5 9] mn£. me iz^-tx o ^ . Wp^p^ffcsp 2 
9 c)'F\-mi:zmutm-^'t -9-f^fz>t>cr,yi~y'^9~ > 

tlXhy-z^^^'/'f-O. 8m n\0>if)V—y\> <9 — > 
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PROBLEM TO BE SOLVED: To provide a high quality optical master disk by high 
precisely controlling the development of the pit and/or the groove of the optical master 
disk. 



9. 



SOLUTION: In the method of manufacturing the optical master disk for forming projecting 
and recessed patterns by developing an exposed photoresist, the photoresist layer is 
irradiated with the second harmonic of solid laser as reference beam in the development 
and the developing process is finished teased on the level of a diffracted light in the 
projecting and recessed pattern. 
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